Introduction
The world's leading economies have been pledging support for developing alternative and cleaner forms of energy, especially in the new millennium. According to the International Energy Agency ('IEA'), fossil fuels (oil, coal, and natural gas) will remain the dominant source of energy for the immediate future, but their share in the energy mix is bound to progressively decline in the future.
IEA estimates that renewable energy demand may increase in 2035 by an amount ranging from 14 percent to 27 percent.
Recent years have witnessed massive growth in investment in the renewable energy sector in some of the developed countries. In the United States, renewable energy constitutes almost twelve percent of the total energy capacity. Focus on clean energy also means that the scope of governmental intervention has risen significantly. President Obama's FY 2013 budget, which seeks to support the continued manufacture, development and deployment of clean energy technologies, includes $5 billion in tax credits.
1 Similar measures have been adopted by various countries, introducing the FiT program has inspired several countries, including Canada. 6 As of now, nearly sixty-three countries have started offering FiTs. 7 The Canadian province of Ontario introduced the FiT and the micro FiT program, which is now in the midst of a WTO challenge. 8 The Preamble of the Green Energy Act passed by the Canadian government provides that the legislation strives towards "cleaner sources of energy" as well as the promotion of both, renewable energy projects and a "green economy".
The focus on clean and renewable forms of energy is indeed welcomed by all. However, the development of renewable energy programs has also raised significant concerns. The subsidies for renewable energy were about US $ 66 billion in 2010 alone. In the new policy scenario, subsidies to renewable energy will reach US$250 billion in 2035. Renewable energy support schemes are generally in the form of targets, mandatory quotas, price support (e.g. FiTs), tax incentives such as Production Tax Credits (PTC), Renewable Portfolio Standards (RPS), loans, grants, and various types of incentive schemes.
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The subsidies and other government support assume various forms. In China, the grants to
Chinese wind turbine manufacturers were conditioned on use of key parts and components made in China rather than purchasing imports. 10 In Canada, the Ontario FiT program requires the solar and wind facilities to meet domestic content requirements, i.e., 60 percent and 50 percent for solar and wind projects respectively. India requires solar power developers, or their successors in contract, to purchase and use solar cells and solar modules of domestic origin in order to participate in the JNNSM and to enter into and maintain power purchase agreements under the JNNSM or with the National Thermal Power Company Vidyut Vyapar Nigam Limited. As a result, solar power developers, or their successors in contract, receive certain benefits and advantages, including subsidies, through guaranteed, long-term tariffs for electricity, contingent on their purchase and use of solar cells and solar modules of domestic origin.
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Renewable energy technologies such as solar, wind, geothermal and biomass power generation are gaining traction and popularity, but are not yet viable at a utility scale level to play a significant role in a country's energy mix. The inability to internalize the cost of greenhouses gas (GHG) emissions has caused significant underpricing of non-renewable forms of energy. This market failure has also resulted in significant sub-optimal production of renewable energy. Economic theory posits that public intervention may be required when market fails to provide desirable public goods or prevent negative externalities. A number of firms in the renewable energy sector face complex risks involving future changes in demand, pricing, grid connection to wider markets, cost return on capital and other key performance and regulatory risks. The renewable energy industry is still developing and the economic viability of most such projects is uncertain. In addition, the discovery of shale gas has the potential to slow the development of renewable sources of energy. A recent study by KPMG, a consulting firm, indicates that the energy industry's focus on developing shale gas and other unconventional sources of energy could disrupt the economic viability of renewable energy and could potentially take the focus away from this sector. 12 Notwithstanding the above scenario, a number of developed and emerging economies have committed themselves to the production of renewable energy (See Table I ). 
Renewable Energy and Subsidies
Subsidies to renewable energy sector operate at different levels and are given at different stages.
In certain cases, governments may provide subsidies to producers of renewable energy whereas in other cases governments may subsidize consumers of renewable energy products. Certain countries provide rebate on electricity bills whereas others provide preferential tax credits, low interest loans or investment credits. In China, subsidies were provided to cover installation costs for both grid and off-grid connections, in addition to other benefits, such as cheap land, preferential contracts from state-owned entities, and low interest government loans.
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Governments may also use carbon taxes and other market based instruments. In examining the role of subsidies in encouraging clean and renewable energy programs, it is essential to examine the conflict between the role of the government and the distortionary impact of subsidies. In particular, all renewable energy programs will have to pass the test laid down by the SCM Agreement. The following discussion focuses on the concept of subsidy under the SCM Agreement and examines whether some of the renewable energy programs and, in particular, the FiT programs would raise concerns from the perspective of this Agreement.
Article 1.1 of the SCM Agreement provides a definition of the term "subsidy". According to Article 1.1, a determination of "subsidy" rests on satisfaction of two elements: (1) a financial contribution or income or price support by a public body; and (2) a conferral of "benefit" upon the recipient. The four types of "financial contribution" which are explicitly mentioned in Article 1.1 appear to be straightforward. They are:
 A direct transfer of funds;
 Government revenue that is "otherwise due" is foregone or not collected.
 A provision of goods or services or the purchase of goods or services by a government;
and  A government payment to a funding mechanism, or where the government entrusts or directs a private body to carry out a particular policy.
In addition to the above two requirements, a subsidy has to be meet the "specificity" test to fall under the disciplines of the SCM Agreement. A subsidy can qualify as "specific" in two different
ways. Under Article 3 of the SCM Agreement, all export subsidies are import substitution subsidies are specific. Other subsidies can also be specific if they meet with the criteria under Articles 2.1 and 2.2 of the SCM Agreement.
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The financial contribution should from the government or a public body. One of the critical issues involved in the debate is the definition of a 'public body'. A WTO panel in Korea-Commercial Vessels pronounced that an entity is a public body when the government controls it. 20 More recently, the Appellate Body in United States-AD/CVD 21 decided that the evidence of a controlling interest itself 19 Where a subsidy is explicitly limited to a sector or a region, either by the granting agency, or by legislation, it is de jure specific. On the other hand, where the authority or legislation establishes objective criteria or conditions governing the eligibility for, and amount of a subsidy, specificity shall not exist, provided that the eligibility is automatic and the criteria and conditions are strictly adhered to. See SCM Agreement, art 2. is not sufficient to establish that an entity is a public body. According to the Appellate Body, "meaningful [governmental] control over an entity and its conduct may serve … as evidence that the relevant entity possesses governmental authority and exercises such authority in the performance of governmental functions." What is of relevance is whether the function of providing guaranteed tariff for renewable energy or enforcing a different type of renewable energy program is "normally vested" in the government, i.e., whethe the government would have normally performed this function instead of directing private entities to undertake it.
Assuming that government's role in renewable energy programs is quite prominent and uncontestable, it may be possible to establish that most of the government utilities or other funding agencies established and controlled by the state would qualify the definition of a public body.
It is also important to consider that financial contribution can be either direct or indirect. Mostly, in the case of FiT programs, a financial contribution presumably arises when the concerned governmental agency signs the FiT contract with the FiT generator and agrees to provide guaranteed rates. A direct transfer may arise when the public body transfers the difference between the market rate of electricity that the generator would receive under the standard operation of the market and the rate guaranteed under the FiT contract. Under the FiT contract, the FiT generators commit to supply the generated electricity into the grid in exchange of payment of the agreed rates.
Such generation of electricity is expected in order to obtain the guaranteed rate, which provides in itself a benefit to the FiT generator. The panel noted in EC-Large Aircraft as follows:
[W]hen assessing whether a transaction involves a "potential direct transfer of funds", the focus should be on the existence of a governmental practice that involves an obligation to make a direct transfer of funds which, in and of itself, is claimed and capable of conferring a benefit on the recipient that is separate and independent from the benefit that might be conferred from any direct transfer of funds. This can be contrasted with financial contributions in the form of direct transfer of funds, which will result in a benefit being conferred on a recipient when there is governmental practice that involves a direct transfer of funds. a certain price (which includes the FiT) as a consideration for the delivery of electricity into its transmission network which it owns and controls, it involves a sale and purchase transaction.
Assuming that electricity is a good, 23 the essence of a bilateral contractual transaction between the public body and the renewable energy generators could properly place this transaction as a "purchase of goods" within the meaning of Article 1.1 (a) (i) (iii) of the SCM Agreement. To that extent, the characterization of this transaction as a "purchase of goods" appears more appropriate than an unqualified "transfer of funds". The WTO panel in Canada-Renewable Energy observed that a FiT or micro FiT program, as implemented in that case, could be appropriately characterized as a "government purchase of goods".
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Article 1.1(a)(1)(iv) also encompasses the case in which a government "entrusts or directs" a private body to effectuate a financial contribution as understood to carry out one or more of the functions enlisted in para (i)-(iii) of Article 1.1 (a) (i) of the SCM Agreement (hence encompassing the scenario where a private energy provider is entrusted to run a FiT program by government).
For example, in Germany, the Erneuerbare-Energien-Gesetz(EEG) statutorily "directs" the private parties to purchase electricity sourced by renewable energy technologies. 25 This type of a scenario may not involve a cost to the government, but nonetheless could satisfy the requirements of a financial contribution.
Even if a government's involvement in the RE sector does not amount to a financial contribution, it can be found as an "income or price support" within the meaning of Article 1.1 of the SCM Agreement or Article XVI of the GATT. The term "support" is often used in the context of agriculture, especially with respect to government support programs for farm products. In the ordinary meaning, "support" denotes "the action of contributing to the success or maintaining the value of something". In the light of this ordinary meaning, the meaning of "support" within Article 1.1 (a) (2) refers to the action of the government that directly or indirectly increases the export of any product from its territory or reduces the imports of any product within its territory. The
Appellate Body in United States-Softwood Lumber noted that the range of government measures capable of providing subsidies is broadened still further by the concept of "income or price 23 There is no affirmative finding on this issue, but the WTO panel seems to have acknowledged this fact. support" in paragraph (2) of Article 1.1(a). 26 Some academic commenters also suggest that the expression "income or price support" falling under Article 1.1 (a) (2) of the SCM Agreement could be a better alternative to the expression "financial contribution" appearing in Article 1.1 (a) (1) in properly characterizing and dealing with most FiT schemes.
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In the light of the discussion above, it appears almost certain that most government intervention either under a FiT scheme or direct support will fall under one of the gateways provided under Article 1.1 of the SCM Agreement. In other words, most government intervention could be characterized either as a "financial contribution" or as a form of "income or price support" under Article 1.1 of the SCM Agreement.
The second essential element required for the determination of a subsidy is the conferral of "benefit". The term "benefit" in Article 1.1(b) implies a financial contribution that places the recipient in a more advantageous position than would have been the case but for the financial contribution. It means that a financial contribution will only confer a "benefit", i.e., an advantage, if it is provided on terms that are more advantageous than those that would have been available to the recipient in the market. 28 As the Canada-Aircraft panel reiterated, the existence of "benefit" (in the context of financing) is determined by reference to the terms at which similar financing is available to the customer in the market. 29 In EC-DRAMS, the WTO Panel noted that the existence of a benefit is a constitutive element of the definition of a subsidy. The panel also noted, "…only in cases where the financial contribution provides the recipient with an advantage over and above what it could have obtained on the market will the government's financial contribution be considered to have conferred a benefit and will a subsidy thus be deemed to exist. to impose any discipline, simply because the financial contribution was provided by the government."
The relevant benchmark for the purpose of determining the existence of a benefit is the market.
The Appellate Body in EC-Large Aircraft noted as follows:
The market place to which the Appellate Body referred to in Canada-Aircraft reflects the sphere in which goods and services are exchanged between willing buyers and sellers. A calculation of benefit in relation to prevailing market conditions thus demands an examination of behavior on both sides of a transaction, and in particular, in relation to the conditions of supply and demand as they apply to that market.
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The generators of renewable energy might seek a return on their investment to cover their costs.
In most of the FiT programs, the prices in the price schedule are intended to cover development costs plus a reasonable rate of return projects. Furthermore, the fact that the public body imposes fees and charges on consumers to recoup the high costs involved in the generation of the electricity through the FiT program indicate that that the electricity generated through the FiT program would not be sold without the FiT program.
In the Canada-Renewable Energy dispute, Japan and the European Union argued that the FiT price exceeded various wholesale electricity market price benchmarks (inside and outside Ontario). They also argued that the very nature and objectives of the FiT program are intended to facilitate private investment in renewable electricity generation that the market would not otherwise provide.
Canada, however, defended its measure arguing that the benefit analysis should be made with reference to the 'market' for electricity produced from wind and solar PV technologies, and not to benchmarks -such as those suggested by Japan and the EU -which reflect a single price for electricity, irrespective of its origin.
In regard to the determination of "benefit" the majority Panel agreed with Canada to the effect that Ontario's wholesale electricity market cannot offer any reliable benchmark because it is distorted by the government. The majority Panel concluded that there is no benefit, and consequently no subsidy, because there would not have been any similar investment in the market, the 'missing money problem'). 32 The panel noted that if the price achieved on the "organized" wholesale market is not allowed to rise to a level, which fully compensates generators for the allin cost their investment (both fixed and sunk costs), private investors will not be willing to finance construction of new electricity generation under such conditions. 33 In the panel's view, alternative mechanisms to wholesale spot markets was required to provide long term investment to meet forecasted demand.
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Some of the rationale provided by the panel to determine the consistency of the subsidy aspects of the FiT program may be reviewed or modified by the Appellate Body. It seems almost selfevident that without the FiT program market forces in Ontario (and possibly in other parts of the world as well) would not lead to the reliable supply of renewable energy electricity which is desired for environmental and energy goals.
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In conclusion, in the renewable energy sector, the delineation of the market and the choice of the appropriate benchmarks for benefit determination will remain contentious. This debate will essentially determine the extent to which governments could subsidize renewable energy 34 Supra note 32
35 Supra note 32 at ¶ 7.284 (the Panel notes that because of the specific features of electricity and the nature of competitive wholesale electricity markets, government intervention will often be necessary in order to secure an electricity supply that is safe, reliable and sustainable in the long-term).
of antidumping and countervailing duty actions have come up against various forms of state support given to parts and equipments used for renewable energy production. 38 But these trade contingent actions are unlikely to stop government intervention in the renewable energy sector.
So long as the renewable energy subsidies do not fall within the prohibited category, the WTO members will have some leeway in implementing government subsidies, albeit in a selective way.
Section B examines the nature and WTO consistency of domestic content requirements in some of the renewable energy programs.
Renewable Energy and Trade-related Investment Measures
The SCM Agreement prohibits export subsidies and other types of subsidies that are conditioned on the use of domestically manufactured products. Subsidies that impose purchase obligations based on the origin of energy or technology can be a prohibited subsidy and can fall foul of the obligations under the TRIMs Agreement.
According to development scholars, export subsidies and local content requirements were key elements in the industrialization of number of "late industrializers". 41 Since 2005, Brazil has required that at least 60 percent of the total cost of wind energy products is sourced from Brazil. A number of EU countries have also implemented local content requirements in the renewable energy sector. In 2011, Italy has enacted local content requirements in their legislation for subsidization of solar energy based on the sourcing of renewable energy equipments and components. In 2012, France imposed a local content requirement wherein the government offers a 10% bonus on the price that Electricite de France (EDF) pays to the solar energy installers. The bonus is available only when 60% of the added value of the installed solar panels is generated within the EU. Especially in the cases of countries such as China, the local content rules are considered to have been successful in helping transfer of technology and knowhow. It is reported that in the field of wind turbine equipment manufacturing industry, the five largest Chinese companies had growth rates of more than 113%.
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In most renewable energy programs involving local content requirements, the government provides subsidies in the form of tax rebates or credits contingent upon compliance of local content requirements. In particular, some of the state sponsored renewable energy support programs require that the concerned energy equipments are manufactured or principally manufactured in certain parts of the state or specific percentage of manufacturing or assembling is carried out in that region or by using domestic feedstock, etc. (a) the purchase or use by an enterprise of products of domestic origin or from any domestic source, whether specified in terms of particular products, in terms of volume or value of products, or in terms of a proportion of volume or value of its local production.
A number of renewable energy programs including FiT schemes make it obligatory on the generators to purchase or use a sufficient proportion of domestic goods or to meet the minimum required domestic content in order to receive the guaranteed, long-term rates under the FiT scheme. If there is a preference for domestic goods over imported goods for availing a benefit, it is more than sufficient to hold that that such a requirement is a prohibited TRIM.
Considering the zero tolerance that the GATT treaty and the TRIMs Agreement have shown to domestic content requirements, a number of well-meaning subsidies are per se considered as prohibited. However, there is a disconnect here, between the WTO legal standard and the renewable energy policies of a vast majority of WTO members. Domestic content requirement are highly pervasive and various federal, sub-federal and municipal units establish domestic content requirements or "buy local" provisions to receive government support. 45 It will be inconceivable at this stage to negotiate flexible standards in regard to domestic content use either in the TRIMs Agreement or any other multilateral framework. It is necessary to find the flexibility somewhere else. Section C examines the availability of policy space under the WTO.
Renewable Energy and Lack of Policy Space under the WTO
Both the SCM Agreement and the TRIMs Agreement work in a fairly rigid and inflexible way at present, in the absence of clearly spelt out exceptions for environmental purposes. The "greenlight" subsidies, i.e., the government measures that deemed certain governmental assistance nonactionable under the SCM Agreement expired at the end of 1999 given the lack of consensus among the WTO Members to extend them. 46 The Agreement on Agriculture (AoA) had a "due restraint" clause (commonly referred to as the "Peace Clause") in Article 13, which exempted green box measures from countervailing actions and multilateral challenge under the SCM Agreement during the implementation period. Although there is a clamour for reinstating such a safe haven for the purpose of promoting renewable energy or for climate change mitigation or adaptation, for all practical purposes, no formal decision has been taken for extending such flexibility. Therefore, no subsidy is immune from challenge for the time being.
In the absence of specific exceptions, WTO Members can only turn to general exceptions under the GATT. Article XX of the GATT 1994 provides exceptions for measures "necessary to protect human, animal or plant life or health" or "relating to the conservation of exhaustible natural resources". Article XX (b) permits the adoption of measures that are "necessary to protect human, animal or plant life or health" and has been used in several WTO disputes. This exception is not limited to public health policy measures, but also covers 'environmental' measures. In Brazil-Tyres, the Appellate Body commented that Article XX(b) could also include climate change measures.
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Article XX (g) of the GATT, on the other hand, permits the adoption of measures that are related to the conservation of exhaustible natural resources, provided that such measures are made 45 Supra note 9 (listing the RE programs of specific countries and a detailed account of various TRIMs requirements).
46 SCM Agreement, art 3. The SCM Agreement as it originally entered into force contained a third category -non-actionable subsidies. This category (along with a provision establishing a presumption of serious prejudice in respect of certain specified types of actionable subsidies) applied provisionally for five years ending 31 December 1999, and pursuant to Art. 31 of the Agreement could be extended by consensus of the SCM Committee. As of 31 December 1999, no such consensus had been reached. 
Conclusion
The renewable energy sector has a crucial role in ensuring energy security and in addressing concerns of climate change. The dependence on fossil fuel based energy resources will have to be progressively reduced. It is, therefore, essential that rules of international trading system, which were crafted almost two decades ago, are interpreted in an evolutionary manner.
There is at least some evidence that well targeted subsidies themselves are not a significant area of concern in the field of renewable energy, but it is the provision of subsidies tied to the use of domestic inputs and renewable energy equipment over imported goods that make some of the renewable energy programs prohibited subsidies. Whatever be the economic merits in prohibiting such practices, it is important to secure political support for renewable energy programs and to attract investors to make long-term investments in this field. Domestic content requirements and local employment creation could be reasonable means for encouraging investment in this field.
This paper has, however, argued that the room for flexibility in trade rules at present is very limited.
The lack of specific exceptions and exemptions under the SCM Agreement and the TRIMs Agreement will create insuperable difficulty for the implementation of various renewable energy programs.
Given this lack of flexibility under the GATT, SCM and TRIMS Agreements, judicial organs of the WTO are likely to spend considerable time in interpreting the meaning of rather plain treaty texts or common terms such as "financial contribution", "benefit", "advantage" and their different variants under the SCM Agreement or such similar expressions under the GATT or the TRIMs Agreement in the future. It would have been far more desirable had a sectoral or stand-alone agreement on renewable energy was agreed upon to avoid these complexities. However, until a long-term framework is identified and agreed upon, the WTO panels and Appellate Body will have to carefully tread the field of renewable energy and international trade regulation. A false step taken in this direction could completely unsettle several renewable energy programs and could foil fresh
